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Box No. I Basis of the report 



1 . With regard to the language, this report is based on the international application in the language in which it was 
filed, unless othenA^lse Indicated under this item. 

□ This report is based on translations from the original language into the following language . 
which Is the language of a translation furnished for the purposes of: 

□ international search (under Rules 12.3 and 23.1(b)) 

□ publication of the international application (under Rule 12.4) 

□ international preliminary examination (under Rules 55.2 andA>r 55.3) 

2 With regard to the elements* of the international application, this report is based on (replacement sheets which 
have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed' and are not annexed to this report): 

Description, Pages 

1 , 3. 5-44 as published 

2, 4 received on 30. 1 1 .2004 with letter of 29. 1 1 .2004 
Claims, Numbers 

1 -66 received on 22.04.2005 with letter of 22.04.2005 

Drawings, Sheets 

1/10-10/tO as published 

□ a sequence listing and>br any related table(s) - see Supplemental Box Relating to Sequence Listing 

3. □ The amendnrients have resulted in the cancellation of: 

. □ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

4. □ This report has been established as if (some oO the amendments annexed to this report and listed below 
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 70.2(c)). 

□ the description, pages 

□ the claims, Nos. .„ 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any tabie(s) related to sequence listing (specify): 

* If Item 4 applies, some or all of these sheets may be marked "superseded. " 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. Statement 
Novelty (N) 



Inventive step (IS) 



Industrial applicability (lA) 



Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 



1 3-1 5.20-22,24,26.28-33,38,40,42.44, 
46,53.55.58,61,63-66 

1 -1 2.1 6-1 9,23.25,27.34-37.39.41 ,43.45. 
47-52.54.56,57.59.60.62 



1-66 
1-66 
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Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 



2.1 



2.2 



Reference is made to the following documents: 



D1 
D2 
D3 
D4 



US R E37 331 E (SCHROEDER WAYNE K) 14 August 2001 

EP 0 747 655 A (HUGHES MISSILE SYSTEMS) 1 1 December 1996 

US 4 598 888 A (BETEILLE ROGER H) 8 July 1986 

US 3 734 432 A (LOW G) 22 May 1 973 



The present application does not meet the criteria of Article 33(1) PCT, because the 
subject-matter of claims 1 , 31 and 32 is not new (Article 33(2) PCT). 

Document D1 discloses a control system for a craft having an aft control device made 
up of fins and a forward control device made up of canards (14) (see column 1 , lines 
36-47 and the combination of claims 2,6 and 7). Thus, two wing control surfaces 
spaced apart along a main body section of the craft are disclosed. The system further 
comprises automated synchronized operation of the two wing control surfaces for 
continuous variable displacement for manoeuvre of the main body (see column 4, 
lines 31 to 58). 

Document D1 further discloses the control of the transverse acceleration (see column 
4, line 40 to 58). Since the transverse acceleration is related to the angle of attack 
(see column 2, line 10 to 18), the control system of document D1 is suitable for 
manoeuvre of the main body relative to the flight path velocity vector with control to a 
predetermined angle of attack. 

Hence all the features defined in claim 1 are disclosed in document D1 , 
Consequently, the subject-matter of claim 1 is not new (Article 33(2) PCT). 

The same reasoning applies, mutatis mutandis, to the subject-matter of the 
corresponding independent claim 32 which therefore is also considered not new 
(Article 33(2) PCT). 



2.3 Document D1 discloses a craft having a system of control according to claim 1 . 
Thus, the subject-matter of claim 31 is not new (Article 33(2) PCT). 
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2.4 Independent claim 62 is directed to a craft having a method of control according to 
claim 32. Since a craft is an apparatus, it should be characterized by apparatus 
features instead of method steps. Thus, claim 62 is not clear (Article 6 PCT). A 
clarified claim 62 would substantially correspond to present claim 31 and would not 
meet the requirements of Article 33(2) PCT. 



3 The present application does not meet the criteria of Article 33(1 ) PCT, because the 
subject-matter of claims 63 to 66 does not involve an inventive step in the sense of 
Article 33(3) PCT. 

3.1 Concerning claims 63 and 64, document D1 relates to a craft which is usually 
controlled by computer. Therefore, it is obvious to load a computer program into an 
intemal memory for performing the methods of control that these documents 
disclose. Thus, the subject-matter of claims 63 and 64 lacks an inventive step (Article 
33(3) PCT). 

3.2 Claim 65 has been read as referred back to claim 63 instead of claim 62. For analog 
reasons as for claims 63 and 64 the subject-matter of claims 65 and 66 lacks an 
inventive step (Article 33(3) PCT). 

4 The disclosure of documents D2 to D4 affects novelty and inventive step of the 
independent claims 1 ,31 ,32 and 62 to 66 in the same manner as document Dl . 

5 Dependent claim 2-30 and 33-61 do not appear to contain any features which, in 
combination with the features of any claim to which they refer, meet the requirements 
of the PCT in respect of novelty and/or inventive step. 

The additional features of dependent claims 2-30 and 33-61 do not appear to provide 
significant distinction over the prior art. 

The features defined in dependent claims 2-12, 16-19, 23, 25, 27, 34^37, 39, 41 , 43, 
45, 47-52, 54, 56 and 57 are disclosed in one or more of documents Dl to D4. Thus, 
the subject-matter of these claims is not new (Article 33(2) PCT). 
It does not appear that the subject-matter of dependent claims 13-15,20-22, 24, 26, 
28-33. 38, 40, 42, 44, 46. 53, 55 and 58-61 contain any features which, in 
combination with the features of any claim to which they refer, meet the requirements 
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lifting surface flaps is intended to do away vAth the need for a tailplane 
thereby ofifering the prospect of a shorter length aircraft than usual. 



GB Patent Specification No. 547,397 involves a tandem wing aircraft and 
tailplane with elevator control. The two forward wing surfaces are 
mechanically linked through the pilot control colunm to achieve a 
differential pitch deflection as the pilot control column is moved forward 
and aft. The objective is the reduction of aircraft width and length through 
the use of the tandem wing arrangement. 

The tandem wing arrangement is mechanically actuated to provide a fixed 
geared rotation of both forward and aft wing surfaces. This gearing ratio is 
fixed on the ground by mechanical adjustment of the control linkage rods 
attached to each wing and the control column and as such is a fixed discrete 
method of control. 

Summary of the Invention 

• • 

According to the present invention, there is provided a control system for a 
craft having two wing control surfaces spaced apart along a main body 
section of the craft, the system comprising automated synchronized 
operation of the two wing control surfaces for continuous variable 
displacement for manoeuvre of the main body relative to the flight path 
velocity vector with body directional control. 

The control system of the present invention may include any one or more of 
the following preferred features:- 

• automated synchronised operation provides identical rotational and/or 
translational movement of the two control surfaces; 




4 

zero lift line. FuUy moving surfaces are in keeping with missile methods of 
control. 

In cases where the wing and tail is fixed to the body with only a trailing 
5 edge flap offering control, the lifting surface to which it is attached 
experiences a local change in zero lift line similar to that for a fiilly moving 
surface as the flap is deflected. If both the wing and tail surface comprise 
trailing edge flaps, then there is again an overall body change in zero lift 
line due to the combined effect of deflecting one or both sets of controls in 
10 any order. Lifting surfaces, whether acting as a wing or tail surface which 
operate a trailing edge flap, are more in keeping with UAV's and 
civil/military aircraft. 

The present invention also provides a craft having a control system of the 
1 5 present invention. 

According to the present invention, there is also provided a method of 
controlling a craft ha^dng two wing control surfaces spaced apart along a 
main body section of the craft:, the method comprising automated 
20 synchronized operation of the two wing control surfaces for continuous 
variable displacement for manoeuvre of the main body relative to the flight 
path velocity with body directional control. 

The method may include any one or more of the following preferred 
25 features:- 

• automated identical rotationar and/or translational movement of the main 
and secondary control surfaces: 

• automated proportional rotational and/or translational movement of the 
main and secondary control surfaces: 
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CLAIMS 

1. A coiitiol system, for a crafthaving two wing control surfeces spaced 
apart along a main body section of the .crajft, tiie systBin comprising 
automated ^ncbronized qpecadon of die two wing conlrol sarfaces far 
contiiiqons vaiiable displaconeait in flight for manoeuvre of tlie main body 
relative to the flight palii velocity, vector wifli control to a predetenaijied 
azigje of attack. 



2. A control systBm accoidrng to CI Him 1, comprising automated 
10 synchronized operation of flie two wing control surfeces* fiar continuous 
variable displacemeaat in fli^^t jftir manoeavie of -die main body relative to 
the ■fligHf' path velodly ' vector with control to a predetexinined angle of 
attack and attitiide re l ationship. 



15 3. A contEol system for a ciBil: according to ClHrm 1 or 2 conxprising 
rnpt^yx^ for antomated synchronized c^eration of the two wing control 
surfeces to TTiafntHfn condmious variable displacement of each, wing control 
surfece via indepi 





m 


I 




nil 




1 



20 4. A control system for a craft accordiog to any preceding 

comprising means for independeat actuation of both wiojgs under a control 
routine involving a soft actuation mechanii 



5. A control system for a craft according to any 
25 comprising ftir a demand manoeuvre to act along- aii axis 

2^exo Lift T.ifie and in the plane of manoeuvre. 



claim 
normal to a 



6. A'control system for a craft according to Claim 5 wherein the Zero 
Lift Line is ^»t- line co-*incideat with the local wind axis velocity vector. 



Empf.zsit:22/04/2005 16:24 



Empf.nr.:243 P. 003 




46 

acting in the plane of manoeuvre in whidi the two wing coulrol surfeces are 
deflepted and about wbich liieane is no net normal force and moment. 

m 

m 

7. A control system for a craft according; to any of Claims 1 to 6 ' 
5 compnsing mt^T^^ to manoeuvre conqniaing additional automated 

synchronized control deflection of both wings acting nomialtD the Zero Lift- 
Line in the plane of manoeuvre under tibie addon of a control routine. 

8, A control system for a craft according to azrjr of CLaims I to 7 in 
10 which substantially all of a wing control sur&ce is moveable under control 

actuation. 

■ 

9- .A control system for a craft according to any of Claims 1 to 8 
coxrpdsing an additional Sap portion of a moving wing control sur&ce for 
15 control. 

10. A control system for a craft according to any of Claims 1 to 9 
wherein the craft is an aircraft, marine cxaft or UAV and wherein the control 
routine is operable to conhnuaUy control both wirig cozttrol sur&ces to 
^ 20 manoeuvre the craft for optinial foel ef&ciency. 

♦ 

- 11. A control system for a craft according to aay -of Claims 1 to 10 
wherein the craft is an aircrafi, marine craft or UAV and wherein &e control 
routine is operable to continually control bolh wings control surfaces to 

25 manoKivre the cxaft to -marntaiTi optuqial forward directional visibility- 

• . ■ ■ * 

12. A control system for a craft according to any of Claims 1 to 9 

• . * 

wherein the craft is a guided missile or torpedo in which tiie control routiiie 
. is operable to continually position the manoeuviing vaaixx, body at an angle 



Einpf.zeit:22/D4/2005 16:24 Empf .nr.:243 P.C104 P^MMS' 




47 

of incidence to the jSigJbt pafh velocity vector for optimal homing onto a 



13. A control system, for a cxaft acconfiz^ to any of Clakas 1 to 9 ^whcxe 
5 tbe crafi is a goided missile or tozpedo in which the control xoixtine is 
operable to drive the manoeaviing main body axis to' coincide wiSx the 

ft 

flight pafii veloci^ vectoT'to achieve zexo an^e of incidence (zero giazang 
' incidence) at target impact foft Tnaxirnnm warhead efi^ectiveness. 



10 14i A system accordiiig to axiy * preceding claim wherein automated 

* ■ 

synchronised operation provides idesEdical rotationBl. and/or tcanslational . 
movement of the two wing control sizr&ces. 



15. A system according to any preceding claim wherein automated 
15 syncfaronised operatioa provides propoartional rotational and/or translatioBal 
movement of file two wing control soE&ces. 



16. A system according to any preceding claim wherein axctomated 

■ 

synchronised operation provides geared rotational and/or transladonal 

■ 

20 movement of &e two ^ving control sm&ces. 



25 



17. A system according to any preceding' claim wherein automated 
srynchronised opeiation provides variable rotalional and/or translatioxxal 
movement of the two wix^ control suc&ces. 



18. A; system according to any preceding claim 
compiises more than tvc^o* wing control sur&ces. 



the caraft 
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m 

m 

19. A system according to any preceding claim -wherein substantially all 
of a control sux&ce is moveable uader the automated syacluronised 
operation. 

« * 

* 

5 20. A system aoooxding to any preceding claim whereixi a flap portion of 
a wing c oiilio l sur&ce is moveable 'under the. automated .synchronised 
operation. 

21. A ^^stem according to any of Claims 1 to 11 and 14 to 20 wixereizi 
10 the craft comprises an aircraft 

22. A system according to any of Claims 1 to 11 and 14 to 20 wherein. 
Hkc crafi comprises a mapue 



* 



15 .23. Asystemaccording to any of CSairns 1 to 9 andl2to20 wherdb^ 



20 



craft o 



24. A system according to any of Claims 1 to 9 and 12 to 20*^^ezieiii the 
canqnises a torpedo. 



25. . A system according to any preceding claim wherein the crafl: is 
unmanned. . 



26. . . A system according to any ptecedingdaJm comprising means to oS- 
25 set the body axis relative to the instantaneous fhgbt paffa, velocity vector. 

« • ■ 

27. A system according to any preceding claim cosnprising means to 

■ 

• - " • 

eSsct an a|)p]ied. manoeuvre about an instantaneous Zeto Jj£t 
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• 28. A system according to any preceding claim cominising means to 
maintain constant speed V. 

* 

• * . * ' ■ 

29. ' A system according to any preceding claim compiising means to 

5 adjust, at an instant in tune^ the control sar&ces setting to effect 

configuration of the Zero lift Line and ^Tifriwtp^ manoeuvre relative to tibie 

Zero lift line in any plane of nianoeovie. 



' 30. ' A system according to asy preceding claim having a conlioller to 
10 provide, selectively as requiied:- 



15 



consi 



proportional xotation and/or translation movement of contirol 
under iiidiq»endent actoation; 

geared rotational and/or transIatiQaal movement of control 
xxodsr independent actuation; 

variable rotaiianal and/or translational movement of oonlrol 



nnder independent actuation. ' ' 



20 31. A craft hav32^ a control system according to any one or more 

niflimg 1 to 30. . 



25 



32. A method of controlling a craft haviog ^wiiig control surE^oes 
spaced ^art along a main body section of the craft, tiie metliod conqprisizig 
automated syndbcronized operation of the two wing control snr&ces for 
contibGoious variable displacement in flight for manoeuvre of the main body 
relative to the flight path, velocity vector with conuol to a predetexxnined 
angle of attack. 



30 



Empf.zeit:22/04/2005 16:24 



EmPf .nr.:243 P;007 




50 



■ 33. A control syEtem accozdiiig to Claim 1, eomprismg automated 
synchronizBd operation of the two wing cQntrdL fforjGaces for coBtiznious 
vanable (fisplaceanent iu Si^t for manoeuvre of the main body relative to 
tiie flight path velocity vector vsdth. control to a psedBtennined an^le of 
5 attack and attitude relationshm. ' 



34. A method of controllizig a craft accordiiig to Claim 32 or 33 
qTri?"Tig automated jsyncbronis^ed operation of &e two wing control 



smj&ces to TnaiTifaiTi continuous variable displacemCTt of each wing via 
10 independent actuation mxder flie action of *a conliol routine. 



15 



35. A'metiiod of controlling a craft acconJing to any of Glafms 32 to. 34 
independeaot actuation of both 'wiogs under a c^ontrul routine and involving 
operation of a soft actuation mechanism . 

36. A mediod of controUise a craft according to any of daims 32 to 35 

* • . * 

comjiiisizig a rtemmd manoeuvre actmg along an axis normal to a Zerp Lift 

Line and in the plane of manoeuvre is ixrqjlemented. 



20 37. A method of controlling a craft according to Claizn 36 the Zero Lift 

Line is that line bo-iocideait with the local wind axis velocity vector, acting 
* 

in the plane of manoeuvre in which ttie two wings are deflected and about 
wMch thero is no net nozmal f orce and inoment. 



25' . 3&. " A method of controlling a craft according to any of Claim5*32 to 36. 



r 


Ft 


1 





wings acting normal to tiie Zero Lift Line in the plane of manoeuvre under 
the action of a cootiol algoxxSom, 
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39. A method of c»ntrollii)g a OTft aceamJing to ai^r of Clai^ 
coniprisiiig moving substantiany all of a wing CQntforsinrfeoe mder conirol 
actoaticm. 

5 40. A method of ccmlrolliiig a cr^ 

campiisiiig moving an additional fijsp pordQa of a wing control suifiu^e for 

controL 



to any of Claimf? 32 to 40 
or I7AV -and coscprising 
surfaces to manoeuvre the cxaft 



41. A method of conctiolliag a craft 

* 

10 wherein &e craft is an aircxaft^ -marine 
continually controlling both wing control 
• for optimal fuel cflSciency . 

42. A method of controlling a craft according to any of Clmms 32 to 40 
15 wherein the craft is aa aircraft, marine craft or UAV and comprising 

conlinoally. controlling both wing control suz&ces to manoeuvre the craft 
for optimal forward directional visibility. 

• m 

43. A method of controlling a craft according to any of Claims 32 to 40 
20 wherein the cacaft is a goided missile or torpedo and corrgprising continually 

positioning the manoeuvring main body at an angle of incidence to the 
flight path vdodty vector for optimal homing onto a target 



44. A mediod of controlling a craft according td any of Claims 32 to 40 
25 wherein the craft is a guided missile or torpedo and comprisrog driving the 
manoeaviing nomin body axis to coincide with tilie flight path vdLocity vector 
for zero angle of incidence (zero gra2±ag incidence) at target impact .for 
maxiziRim 'wadiead effectiveoiess. 
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45- Amethod of conlrolling according to any of Claims 32 to 
autmnated synchronised operation provides identical 
transnational movemCTt of tiie two wing control snrfeces. 



and/or 



5 46. A method of conlrolling according to any of Claims 32 to 45 
cxjnqnising automated synchronised operation to provide proportional 
rotational and/or translational movemeixt of the two wing control surfeces. 



47. A method of controlling according to any of Claim 32 to 46 
10 r^^rcgpri^jpg automated synchronised operation to provide geared, rotational 
and/or translational movcjpent of the two wing control sux&ces. 



48. A mettiod of controlling according to any of Claxins 32 to 47 
comprismg antomated synchronised opecatlon to provide variable lotatioiial 
15 and/ortraiislflticmalmovciiient of thetwo wing contn>lsuifeces. 



49. A method of controDizig according to any of 
comprising moving more than* two wing control sizr&ces. 



20 50. A method of controlling according to any of Clainois 32 to 49 

• nr»Tnr"y^g moving substantialLy all of a control surfece moveable noder the 

* . . * 

automated synclironLsed operatioiL 



51- • A meOiod .of controlling according lo any of Claims 32 to 49 
25 comprising moving a flap portion of a wing control sui&ce imtler the 
automated synchronised operatioit 

* • 

52. A method of controlling according to any of Claims 32 to 42 and 45 
to 51 wherein the craft comprises aa 

m 

30 
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53. A'method of controlliiig accardiog to any of Claims 32 to 42 and 45 
to 51 'wiierdbi ffae craft comprises a maiiae 



54. A mettiqd of cantroUing according to any of Claiins 32 to 40 aad 43 
5 to 51 or 52 the ^aft compxises aznissile. 



55. A method of coxLtzolling according to any of Claims 32 to 40 and 43 
. to 51 or 53 whexeia the craft cOTopdses a torpedo. 



10 56. A method of controllixig 
the ciaft is unmanned- 



to any of Claims 32 to 55 i^ereizi 



57. A xxiBifaod of conlioUing according to any of Claims 32 to 56 
comprising off-setting the body axis rdaliye to the instantaneous fligjit path 
15 velodty vector. 



20 



58. A method of controlling according, to any of- Claims 32 to 57 
conqprising effecting an applied manoeitvTC about an instantaneous' Zero 
Liftline. 



59. A method of controlling according to any of Claims 32 to 58 
coxDpnsing maintaining constant speed V. 



60. A mediod of controlling according to any of Claims 32 to 59 
25 ' coizqirising' adjusting^ at an mstanf in tune, the control surfaces setting to . 
e&ect configuration of the Zero Lift Line and initiate manoeuvre relative to . 
the Zero Lift Line in any plane of manoeuvre. 



61. A method of coniroUing according to any of Claims 32 to 60 
30 comprising operatrog a controller to provide, selectively as required:- 
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CQDStBOt speed; 
variable speed; 

p iop oi tional lotaticm and/or tzanslation movemeaal of contxx}! surfaces 



« • a J 













t acfnadcxo; 



5 ' geared lotadonal aud/or tzmslaiioiial movemeDt of conlrol sur& c es 
uzidBrindfipendciit actuation; 

vaziable rotatiaoBl and/or tiHzisIatiozial movem^ of coDtrol sur&ces 
under ixxdepeiodeaot actuatioiL. 

« 

* 

10 62. A CTaft 'hgr ptTi^ a mefliod of control according tp Buy one or more of 
Qaims 32 to 61. 

g3. A con^mter pro giam product directly loadable iiito the inteznal 
memory of a digital con^rater, conqarisLng software code portions for 
15 pesdfonxiuig the method of any one or more of Claims 32 .to 61 'w^iien said 
product is run on a compixter. 

* 

64. A gntnpntHT pxu gi am directly loadable into the internal mjcmozy of a 
digital computer^ conqprising software coxie. poctiqas for peiformmg the 

20 method of az^ one or more of Claims 32 to 61 when said program is run on 
a con^>uts^. 

« 

65. A cairiei:, which may comprise elecironic signals^ for a computer 
program of Claim 62. 

25 

66. Electronic distribution of a con^niter program product of Claim 63 or 

« 

a nrmjmtirr pmgram of .Claim 64 QT a cameT of Claim. 65. 
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